Background: Solitary fibrous tumors (SFT) are rare seen tumors assessed to be originated from pleura.
Introduction
Solitary fibrous tumors are mesenchymal tumors considered to be a form of mesothelioma and named as "benign pleural lipoma, localized pleural mesothelioma" in the past decades. They might origin from parietal or visceral pleura [1] . Since it has been first described in 1937, been the subject of several literature due to its rarity.
Although most of the patients are asymptomatic, nonspecific symptoms such as chest pain, shortness of breath and cough might be seen [2] [3] [4] [5] [6] [7] . Because sometimes preoperative diagnosis have difficulties, complete resection is necessary for definitive diagnosis and treatment.
As we are going to discuss in this study, because of the potential for malignant recurrence following up the patients is also as important as complete resection. The aim of this study is to shed light on these points in the evaluation of our operated patients.
Materials and Methods
Patients undergone surgery between January 2000 and January 2011 in our department consecutively and diagnosed as a solitary fibrous tumor histopathologically were included in this study. We declare that the study was performed in accordance with the ethical standards laid down in the Helsinki Declaration of 1975, as revised in 1983. Routine laboratory tests, respiratory function tests, chest X-ray and thorax computed tomography (CT) were done for all preoperative patients. The limitation of pulmonary function tests, in patients with a large lesion size, did not affect our surgical decision. Positron emission tomography was performed in only 2 patients demonstrating benign lesions with low FDG uptake. Patients with suspected invasion of surrounding tissues were evaluated with thoracic magnetic resonance imaging (MRI). Patients with no evidence of a significant invasion were operated after informed consent was taken. When any association with visceral pleura was detected, safe surgical margins were obtained with wedge resection. Similarly for the parietal pleura, care was taken to perform a wide resection to obtain safe surgical margins. These margins were all proved via frozen section analysis. Histopathological classification was done due to England criteria. Patients were analysed retrospectively according to age, sex, symptoms, radiologic features, preoperative diagnosis, type of operation, postoperative diagnosis and survival.
Results
The mean age of the 14 patients included in the study was 49.5 ± 15.3 years (range 15-70 years). Eight patients were male and six were female. While two of the patients were asymptomatic, other were suffering from chest pain, shortness of breath, cough and sputum in the order of frequency. The location of the lesions were the same for right and left hemithorax. The median tumor size was 11.7 ± 6.6 cm (range: 2.5-24 cm) when six of them were larger than 15 cm (Figure 1 ). Preoperative diagnosis was obtained in a limited number of the patients, while some were diagnosed as "spindle cell mesenchymal tumor" and some were reported as "nondiagnostic material". All patients undergone thoracotomy. Complete resection was intended, so tumors associated with parietal pleura were resected with surrounding parietal pleura, and for those associated with visceral pleura wedge resection was performed (in 12 patients) including tumor free parenchymal lung tissue. Tumors were originating from visceral pleura in eight cases, parietal pleura in two and from both pleura in four cases.
Median follow up time was 50.3 ± 30.6 months (range 9-101 months) and was done with physical examination, chest X-ray and CT. One of the patients was reoperated in the 8th month of her follow up due to recurrent gigantic mass. The first operation specimen was reported as "benign" at histopathological analysis and immunohistochemical analysis revealed vimentin (+) while it was pancytoceratine (-) (Figure 2 ). At the second exploration because of the extensive invasion to peripheral tissue, resection was not possible and the mass was reported as "sarcoma". Both of the patient's patho-logical materials were reviewed retrospectively again in our pathology department and another reference hospital. The patient died in the 9th month of her follow up. Another patient was reoperated due to recurrence in 3rd year. The same patient had recurrence suspected to have invasion to surrounding tissue in the 7th year of her follow up and refused any treatment. This recurrence contributed to her death 101 months after the initial operation. Both tumors were larger than 15 cm. in the two patients with recurrence. Other 12 patients were all disease free in their follow up. Patients' demographic data is in Table 1 .
Discussion
Solitary fibrous tumors take place in the literature due to their rarity and the difficulties in both diagnosis and treatment. According to large series majority of the patients are between 40-60 years [3, 5] . The major series reported recently are shown in Table 2 .
In terms of gender although in our series sex distribution seems to be equal, Guo et al. [3] reported the rate of female/male as 2.25. Median age was 44.6 in the same series where as it was 49.5 in our study group.
Preoperative respiratory function tests might be at the border or lower than expected especially in patients having gigantic solitary fibrous tumors. This condition might be due to the compression of the tumor to the lung, so it should be taken into consideration that the patient might have better postoperative FEV1 results [8] .
Thorax CT and if necessary MRI, can be used for diagnosis except for chest X-ray and routine tests [2] [3] [4] 9] . There is not a definitive radiological sign defined for dif- [10] . In addition it is reported that positron emission tomography have limited diagnostic value in solitary fibrous tumors [11, 12] .
It is generally difficult to have a diagnosis at the preoperative period in SFT, most of the patients have their definitive diagnosis at the postoperative period. Orki et al. [13] reported their three patients, two of whom did not have diagnostic findings although their preoperative biopsy. Similarly, Guo et al. [3] reported the limited assistance of preoperative biopsy for the diagnosis, emphasizing the risk of tumor seeding and avoiding unnecessary biopsies [14] . Compatible with the literature, our patients had their definitive histopathological diagnosis with surgical resection [3, 6, 7, 13] . Chu et al. [4] , emphasized that puncture biopsy is a valuable tool for diagnosing SFT, and added that the key is obtaining a sufficient amount of biopsy tissue for successful immunohistochemical staining.
Although in our study all patients postoperative pathological evaluation was reported to be benign, it seems that the rate of malignancy mentioned in the literature, is higher than expected. At the study of Lu et al. [2] seven of the cases from 13, were diagnosed to be malignant. Among them, one patient experienced a recurrence and one patient died of brain metastasis. According to data from this study and our study, the behavior of the tumor is more important than it is histopathological analysis such as benign or malignant. A solitary fibrous tumor which is considered to be benign, may show a malignant progress with malignant recurrences. At this point a question comes into mind: whether is it possible to overlook a malignant focus in the large sized tumors at the histopathological evaluation? A correlation between malignancy and tumor size is investigated. However, in our series, six cases having tumors larger than 15 cm. were all reported as benign. In clinical follow up, in two of these cases recurrence and malignancy was detected, and both of them died without having the chance of any intervention. It should be kept in mind that with the tumor size getting bigger the risk of having a malignant focus inside is more possible and the risk of overlook is more conceivably. Although there are studies supporting our data at this point [3] , there are also those who argue the opposite [5, 7] .
In the study of Guo et al. [3] 10.3% of the patients were detected to be malignant from 39. One patient had recurrence at the 6th month of his follow up, but refused further treatment as the case in our study who had recurrence at the 8th month. The rate of malignancy was similar in the series of Harrison-Phipps et al. [5] (13%), and were detected at the ones having malignant solitary fibrous tumors. Ultimately 75% of the patients with malignant SFTs and 25% patients with benign SFTs experienced recurrence. All of them had re-resection. Five year survival rates were statistically different (89% vs 45.5%, P = 0.0005). Lahon et al. [7] reported a five year survival rate of 96% in the group with benign SFTs, whereas this rate decreases to 68% in malignant ones (P = 0.0003).
In the management of solitary fibrous tumors it is considered to be very important to make a complete surgical resection. To prevent recurrences, getting safe surgical margins with performing a wedge resection for the tumors arising from visceral pleura and associated with lung parenchyma is fundamental [3, 9] . It was necessary to perform wedge resection to 12 of the patients in our study. If the tumor grows into the parenchymal tissue lobectomy also might be required [3, 4, 9] .
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© Current Thoracic Surgery. All rights reserved. In conclusion, although solitary fibrous tumors are considered to be benign tumors, it is very important for the surgeons to perform a complete resection to prevent recurrence. Recurrences detected during follow up period seem like as a result of malignant potential. We are in the opinion that, taking into account of this possibility, the objective of the pathologist should be observing the whole material cautiously not to overlook a tumor foci in a side of a gigantic mass. Also based on this possibility, surgeons should follow up their patients for a long time.
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